Altered physiology of Purkinje neurons in cerebellar slices from transgenic mice with chronic central nervous system expression of interleukin-6.
The cytokine interleukin-6 is produced at elevated levels within the central nervous system in a number of neurological diseases and has been proposed to contribute to the histopathologic, pathophysiologic, and cognitive deficits associated with such disorders. In order to determine the effects of chronic exposure of interleukin-6 on the physiology of central neurons, we compared the firing properties of cerebellar Purkinje neurons from control mice and transgenic mice that chronically express interleukin-6 within the central nervous system. Extracellular recordings from cerebellar slices revealed that the mean firing rate of spontaneously active Purkinje neurons was significantly reduced in slices from transgenic mice compared to control mice. In addition, a significantly greater proportion of Purkinje neurons from transgenic slices exhibited an oscillatory pattern of spontaneous firing than neurons in control slices. Orthodromic stimulation of climbing fiber afferents evoked similar excitatory synaptic responses (complex spikes) in Purkinje neurons of both transgenic and control mice. However, the inhibitory period following the complex spike (climbing fiber pause) was significantly longer in slices from transgenic mice. Using immunohistochemistry, we also showed that Purkinje neurons express high levels of both the interleukin-6 receptor and its intracellular signaling subunit, gp130, indicating that interleukin-6 could act directly on Purkinje neurons to alter their physiological properties. The interleukin-6 expressing transgenic mice have been shown previously to exhibit a number of histopathological changes in the central nervous system including injury and loss of cerebellar Purkinje neurons. The present data show that these transgenic mice also have altered physiology of cerebellar Purkinje neurons, potentially through a direct activation of interleukin-6 receptors expressed by this neuronal type. Interleukin-6 induced alterations of Purkinje neuron physiology would ultimately affect the flow of information out of the cerebellum, and could thus contribute to the motor deficits observed in the transgenic mice.